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Figure S1. Raman spectrum of MXene oxide with different KOH oxidant concentration, Raman shift from 100-800 cm-1(a), 1000-2000 cm-1 (b).

[image: ]
Figure S2. The XPS O1s spectra of MXene and MXene oxide.
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[bookmark: _GoBack]Figure S3. High-Resolution Transmission Electron Microscopy (HRTEM) image of MXene composite membranes edge (the KOH oxidant concentration was 3 mol/L).



Figure S4. FT-IR spectra of MXene composite membranes treated by different concentrations of KOH (mol/L) [1-4].




[bookmark: _Hlk138732698]Figure S5. The rejection rate of different dyes and membrane flux treating (a) crystal violet, (b) humic acid, with MXene membranes oxidized by different KOH concentrations immersed in water for 7 days.
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[bookmark: _Hlk157370520]Figure S6. SEM images of the membrane surface after different filtration volumes (marked in the upper left corner of each picture), where the inset in the upper right corner of each image is a photograph of the membrane surface.
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Figure S7. SEM images of the membrane cross-section under different magnifications.


Figure S8. Comparison of performance (rejection rate and flux) with other MXene-based membrane studies.



[bookmark: _Hlk157428529]Figure S9. The 7-day XRD spectra of MXene composite membrane (the KOH oxidant concentration was 3 mol/L).

Table S1. The proportion of peak area fitted in high-resolution XPS O1s spectra of MXene and MXene oxide (KOH oxidant concentration was 3 mol/L).
	Sample
	Area ratio of O peak (%)

	
	TiO2
	C-Ti-Tx
	C-Ti-Ox 
	H2Oads

	MXene
	21.01
	21.36
	39.27
	18.36

	MXene Oxide
	37.56
	30.19
	16.96
	15.29



Table S2. Details of data shown in Figure S8
	Membrane
	Dye
	Concentration
(ppm)
	Pressure
(bar)
	Rejection
(%)
	Flux
(L·m-2·h-1·bar-1)
	Reference

	MXene (L)-M 
	MB
	\
	0.1
	95.6
	4.2
	[5]

	10%MXene@CA
	RhB
	50
	1
	92.34
	265.85
	[6]

	MXene/COF4:1
	MB
	50
	1
	99.8
	190.7
	[7]

	MM-Nacl
	MB
	100
	450 mmHg
	100
	92
	[8]

	TFC-5
	MB
	200
	4
	98.84
	20.88
	[9]

	M-5.0
	MB
	10
	3
	92.24
	148.52
	[10]

	RPM-5
	MB
	20
	1
	95
	174.16
	[11]

	MXene-PEI
	CR
	100
	8
	99.07
	137.77
	[12]

	PAA-MXene/PAN
	DR
80
	100
	1
	98.92
	271.26
	[13]

	GO/MXene
	MB
	10
	1
	99.5
	74.15
	[14]

	MXene-KOH
	MB
	10
	1
	95.97
	387.6
	This work

	
	
	10
	1
	90.8
	1000.92
	






References
[1] B. Li, Z. Zhao, Q. Zhou, B. Meng, X. Meng, J. Qiu, Highly Efficient Low-Temperature Plasma-Assisted Modification of TiO2 Nanosheets with Exposed {001} Facets for Enhanced Visible-Light Photocatalytic Activity, CHEMISTRY-A EUROPEAN JOURNAL 20(45) (2014) 14763-14770. https://doi.org/10.1002/chem.201402664.
[2] Q. Peng, J. Guo, Q. Zhang, J. Xiang, B. Liu, A. Zhou, R. Liu, Y. Tian, Unique Lead Adsorption Behavior of Activated Hydroxyl Group in Two-Dimensional Titanium Carbide, JOURNAL OF THE AMERICAN CHEMICAL SOCIETY 136(11) (2014) 4113-4116. https://doi.org/10.1021/ja500506k.
[3] Y. Sun, Z. Xu, Y. Zhuang, G. Liu, W. Jin, G. Liu, W. Jing, Tunable dextran retention of MXene-TiO2 mesoporous membranes by adjusting the 2D MXene content, 2D MATERIALS 5(4) (2018). https://doi.org/10.1088/2053-1583/aad01e.
[4] S. Xu, G. Wei, J. Li, Y. Ji, N. Klyui, V. Izotov, W. Han, Binder-free Ti3C2Tx MXene electrode film for supercapacitor produced by electrophoretic deposition method, CHEMICAL ENGINEERING JOURNAL 317 (2017) 1026-1036. https://doi.org/10.1016/j.cej.2017.02.144.
[5] J. Xiang, X.M. Wang, M.M. Ding, X.M. Tang, S.X. Zhang, X.M. Zhang, Z.L. Xie, The role of lateral size of MXene nanosheets in membrane filtration of dyeing wastewater: Membrane characteristic and performance, CHEMOSPHERE 294 (2022). https://doi.org/10.1016/j.chemosphere.2022.133728.
[6] R.P. Pandey, P.A. Rasheed, T. Gomez, R.S. Azam, K.A. Mahmoud, A fouling-resistant mixed-matrix nanofiltration membrane based on covalently cross-linked Ti3C2TX (MXene)/cellulose acetate, JOURNAL OF MEMBRANE SCIENCE 607 (2020). https://doi.org/10.1016/j.memsci.2020.118139.
[7] X.W. Gong, G.M. Zhang, H.F. Dong, H.T. Wang, J. Nie, G.P. Ma, Self-assembled hierarchical heterogeneous MXene/COF membranes for efficient dye separations, JOURNAL OF MEMBRANE SCIENCE 657 (2022). https://doi.org/10.1016/j.memsci.2022.120667.
[8] F. Sagita, C.L. Radiman, M. Ledyastuti, M. Khalil, G.T.M. Kadja, Salt-modified MXene membrane for ultrafast and efficient cationic and anionic dyes removal, JOURNAL OF WATER PROCESS ENGINEERING 49 (2022). https://doi.org/10.1016/j.jwpe.2022.103133.
[9] J. Li, L. Li, Y.L. Xu, J.Y. Zhu, F. Liu, J.N. Shen, Z.Y. Wang, J.Y. Lin, MXene nanosheet stacks with tunable nanochannels for efficient molecular separation, CHEMICAL ENGINEERING JOURNAL 427 (2022). https://doi.org/10.1016/j.cej.2021.132070.
[10] Y.A. Li, H.Y. Luo, W.L. Ji, S.M. Li, P. Nian, N. Xu, N. Ye, Y.B. Wei, Visible-light-driven photocatalytic ZnO@Ti3C2Tx MXene nanofiltration membranes for enhanced organic dyes removal, SEPARATION AND PURIFICATION TECHNOLOGY 323 (2023). https://doi.org/10.1016/j.seppur.2023.124420.
[11] X.F. Feng, Z.X. Yu, R.X. Long, Y.X. Sun, M. Wang, X.H. Li, G.Y. Zeng, Polydopamine intimate contacted two-dimensional/two-dimensional ultrathin nylon basement membrane supported RGO/PDA/MXene composite material for oil-water separation and dye removal, SEPARATION AND PURIFICATION TECHNOLOGY 247 (2020). https://doi.org/10.1016/j.seppur.2020.116945.
[12] Y.W. Zhang, D.Y. Chen, N.J. Li, Q.F. Xu, H. Li, J.H. He, J.M. Lu, High-Performance and Stable Two-Dimensional MXene-Polyethyleneimine Composite Lamellar Membranes for Molecular Separation, ACS APPLIED MATERIALS & INTERFACES 14(8) (2022) 10237-10245. https://doi.org/10.1021/acsami.1c20540.
[13] Y.T. Zhang, S.H. Li, R. Huang, J. He, Y.F. Sun, Y.Y. Qin, L.D. Shen, Stabilizing MXene-based nanofiltration membrane by forming analogous semi-interpenetrating network architecture using flexible poly(acrylic acid) for effective wastewater treatment, JOURNAL OF MEMBRANE SCIENCE 648 (2022). https://doi.org/10.1016/j.memsci.2022.120360.
[14] T. Liu, X.Y. Liu, N. Graham, W.Z. Yu, K.N. Sun, Two-dimensional MXene incorporated graphene oxide composite membrane with enhanced water purification performance, JOURNAL OF MEMBRANE SCIENCE 593 (2020). https://doi.org/10.1016/j.memsci.2019.117431.


image5.emf
raw 0 1 2 3 4 5

0

3000

6000

9000

12000

(a)

Concentration (mol/L)

Flux 

(

L



h

-

1



m

-2



bar

-1

)

 Flux

 Rejection

Crystal Violet

0

20

40

60

80

100


oleObject2.bin

image6.emf
raw 0 1 2 3 4 5

0

3000

6000

9000

12000

 Flux

 Rejection

0

20

40

60

80

100

(b)

Rejection 

(

%

)

Concentration (mol/L)

Humic Acid


oleObject3.bin

image7.png




image8.png
d

SO N :
™~ —~ _.»\—:V——"

3 s W
2 THITS— - N

32 um




image9.emf
90 92 94 96 98 100

0

200

400

600

800

1000

 MXene (L)-M 

 10%MXene@CA

 MXene/COF4:1

 MM-Nacl

 TFC-5

 M-5.0

 RPM-5

 MXene-PEI

 PAA-MXene/PAN

 GO/MXene

 This Work Flux (L

×

m

-2

×

h

-1

×

bar

-1

)

Rejection (%)


oleObject4.bin

image10.emf
3 4 5 6 7 8 9 10

 

0 day

2 day

4 day

7 day

13.22Å

13.50Å

13.55Å

13.62Å

 

Intensity (a.u.)

 

 

2theta (°)


oleObject5.bin

image1.png
Q

Intensity (a.u.)

o

* 157 197 * 396 #479 637 Dband G band
-
2
o
g
#Anatase
sruie | &
=
i, 2
™y 0 =
=
100 200 300 400 500 600 700 800 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

Ramam Shift (cm™)

Ramam Shift (cm™)




image2.png
O

Intensity (a.u.)

[ 1Tio, [ 1Tio,
[ lc-Tio, °°°° [ lc-Tio, &,
: %, :
[ |C-Ti-OH, & [ |C-Ti-OH, : 19
o0, s [ H20,, F 3
) @ — ° ]
9 n [ )
" ] [+ =:
o iy 2
° > ° 1
E ° 9
o = 00 3
[*]
Y - ? \y
= Q2
I8 — @ °
5 b
} s -]
Y ]
]
OW
T T T T T T T T T T T T T T T T T T T T T
537 536 535 534 533 532 531 530 529 528 537 536 535 534 533 532 531 530 529 528

Binding Energy (eV) Binding Energy (eV)




image3.tiff




image4.emf
500 1000 1500 2000 2500 3000 3500

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

Transmittance (%)

Wavenumber (cm

-1

)

Ti-O C-F

-OH

C-H

-OH

5

4

3

2

1

0


oleObject1.bin

